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An aly s e s of t h e d at a ob s e r v e d wi th J E R S
- 1 S A R a n d S P O T - 2 p an c h r o 皿 ati c m o d e o v e r a s e mi

- ari d

2 D n e h c e H t r al A u str 曲 u n d e r a si m 血 e Ⅱv h o 血 e tltal c o n diti o zl i ndic at e th at (1) th e h gh r e s ol u tl o n

d ata a r e u s e fu l f o r d et e c 血 n of s m all g ullie s o r a d eg r ad ed a r e a c a u s ed b y r a r c 且o od s ,(2) t 血 n a 汀O W
w o o d y sp a c e h a wi d ely b a r e h nd c a n b e r c c o g ni z cd h S A R d at a w hil e n o t h th e p a n c h r o m a ti c.d at a

a n d ( 3) la n d c o v er cl a s siB c ati o n 血a g e c a n b e m ad e wi th S A R d at a a n d p a n 血 o n ati c d at a .

IN T R O D U C T I O N

In c o op e r ati v e r e s e a t c h p r oj e ct s o n d e s c r[i6 c ati o n wi t h C h h a a nd An str au a , it h a s b c e n 血t m d t h at

d e s e rti5 c atio n is t a k h s pla c e h c o 7 n p a r ati v ely n a rr o w s p atial s c al e , a nd th e high r e s o h ti o n s at elut e

d a t a a r e v e ry u s e fu l f o r d c s e r t 班c ati o n st udi es [1】-[5] . h g e n e r al 皿 alys e s , th e d e s e rtiB c atio Jl is

d et e c t e d a s t h e ch an g e of v eg et ati o n h s e mi
- a rid a n d ari d z o n e

)
孤d S P O T - 2 m ulti - s p e c tr al an d

J E R S - 1 0 P S ( O Pti c al S e n s o r) d at a a r e a v a 血b1 8 f o r v e g et ati o n a n al y s e s w h n e t h e sp atial r e s o h ti o n s

a r e 2 0 m * 2 0 m a n d 2 4 m * 1 8 m r e sp e cti v ely ･ S P O T
- 2 p an ch r o m a ti c d at a is al s o u s e fu 1 wi th I o n sp ati al

r c s o h tio n w hil e t h e V eg et ati o n 皿 aly sis is di岱c ult . T h c s c ab o v e n e d i o n e d s a t e uit e d at a , h o w e v e r ,

h a v e a dis ad v a nt a g e s h c e t h e ch an c e of g ettin g cID ud
･ & e e d at a is v e ry s n all ･ O n th e o t h e r h a nd ,

J B R S - 1 S A R (S y nth etic A p e rt u r e R ad a r) d at a is v e ry u s e fu 1 wi th 1 2 ･5 m sp ati al r e s ol uti o n w 姐8 th e

sp e ckl e n ois e a nd g e o m etri c dist o rti o n a r e th e dis ad v a r [t a g e s h c e th e d at a g et 血g w h ol e w e a th e r

c o n diti o n s an d als o g ett h g d a y a n d d gh t . T h e a n al ys e s of th e high r e s olu ti o n d at a ob s e r v ed b y
J E R S - 1 S A R a n d by S P O T

･ 2 p an c h r o m atic o v e r a s e 血
･ a rid z o n e of c e n t r al An st r al ia w ill b e

r e p o rt ed h th e fo u o w h g s e cd o n s I
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Figtl r e 1( a) a J ld (b) ar e s at enit e i m ag e s o f J E R S -1 S A R ( An g u st 2 0 1 9 9 2) a n d S P O T 1 2 p an ch r o m ati c

(J uly 2 2 1 9 92) r e sp e cti v ely ･ h 1 9 9 2
,
it w a s n o p r e cipit ati o n fr o n J u n e 1 3t h thr o u gh A u g u s t 2 6t h .

F b rth e r n o r e t h e o b s e r v ati o n ti n e diffe r e n c e o f b ot h s at ellit e s is wi th in 3 0 mi n ut e s t h u s it is
c o n sid e r e d t h at th e s u 血 c e c o n diti o n o f t w o i m a g e s w a s a lm o st s a n e ･

&

F ollo w in g p r o c ed u r e s a r e t a k e n t o r e gist e r t w o i n ag e s wi t h di 飴 r e nt r e s ol u ti o n .

(1) F o r sp e ckl e mi s e r e d u c ti o n , th e m e di an Btt e r h g ( w in d o w siz e : 5
*5) is p e rf o r m ed f o r S A R d at a .

(2) T hk h g S P O T -2 p a n ch r o n ati c i m a g e (1 0 m r e s ol u ti o n) a s r e f e r e n c e , 5 0 G C P
'

s ( G r o un d C o n tr ol
P o h t s) a r e s ele ct e d in JE R S - 1 S A R ( 1 2 .5 m r e s o h ti o n) i m ag e .

(3) T w e n t y A 成n e c o elE ci e n ts in E q .( 1) ar e c o m p ut ed 【6] .
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w h e r e
,
P an d L a r e pix el a n d I k e n u T n b e r s of a G C P o f J B R S

- 1 S A R w hil e p an d l a r e th o s e of

S P O T - 2 p a n ch r o m ati c i n pi 芸el
一 血e c o o r d in at e sy st e m . Al t h o u gh t h e e q u ati o n Ⅲ u st b e s ol v ed u n d e r

t h e C O n diti o n th at th e a v e r ag e e r r o r b e c o m e s O I in r e a uty th e ab s ol ut e e r r o r c a m o t b e c o m e z e r o ･

(4) M o v h g o n e G C P h 良 dir e c ti o n s ( up ･ d o w n , ri gh t -l e a , di ag o n al) a n d s ele ct h g o n e w hich
mi ni m i z e s t h e ab s o h t e a n d r o o t m e a n s q u a r e ( R M S) e r r o r s , th e p r o c e s s is r e p e at e d u n til t h e e r r o rs
b e c o m e n eglig lbly s m al l .

白 地 由

Fig u r e 2 i n di c a t es th e r e h ti o n b et w e e n N o - ali z e d R a d a r C r o s s S e c ti o n ( N R C S) of J E R S - 1 S A 久 d at a

a nd r adia n c e of S P O T -2 p a n ch r o m a ti c d at a ･ T h e v al u e s of N R C S an d t h a t o f r a di a n c e a r e c o m p ut e

fr o m E q ･( 2) an d E q ･(3) r e s pe ctiv ely [7] ,【8] .

N R C S = 2 0
'
L o g lO ( Ⅹ) - 7 0 .5 【d B] ( 2)

R a di a n c e - ( X / A ' B)
･
c o s( Z)

･
C [ W / m

2
/s ,] (3)

w h e r e X
, A B , C a n d Z d e n o t e d igit al c o u 7It S r e c o rd ed o n C C T

'

s( C o m p ut e r C o Ⅲp at lbl e T a pe s) , g a in

f o r c o n v e r si o n fr o m digit al c o u nt s i d o r a di a n c e , o 飽 et , s ola r z e ni也 a n gl e an d b an d wi dt h r e s p e ctiv ely .

T h e c o efB ci e n t of c o r r e h ti o n b et w e e n N R C S an d r a di an c e is - 0 . 2 9 . N e x t
,
th e N R C S fo r u n d u l at in g

a r e a s u c h a s hill o r m o u Ht a h is dist r ib ut e d a s hi gh e r sig n al a nd th at fo r 且at a r e a is dist ri b ut e d a s lo w e r

o n e . H e r e th e f o r w a rd slo p e s of m o u llt ain s m ak e t h e m a x h u m N R C S . O n th e o th e r h an d
,
th e

r a di a n c e fo r b a r e l a n d an d w o o d y s p a c e ar e distri b ut ed a s h gh e r an d l o w e r r e fl e ct a n c e r e s p e c ti v ely ･

幽 由由 _金工_邑五重邑旦基主星

Fig u r e 3 in dic at e s th e d et ail a n al y sis of N R C S o f J E R S
･1 S A R an d r adi an c e of S P O T 1 2 p a n ch r o m a

tic

d at a . F r o m Fig u r e 3 it 払 n b e s e e n t h at th e tr e e s a r e r e c og niz abl e w ell in S A R d at a w hil e n o t h the

p a n ch r o m atic d at a , ap p r o xi m at ely 1 0 m et e r w idt h r o ad is r e c o g mi z a bl e w hil e i n n s e of p an ch r o r n atic

d at a d u e t o s 血ila r r e fl e c tivi t y of t h e u n p a v ed r o ad an d s u r r o u n din g b a r e l a n d it is n ot p o s sibl e t o

- 18 8 -



r e c o g niz e ･ T h e v e ry 鉦 m ll g u ui e s of 3 0 - 5 0 c m o rd e r m a d e b y 瓜o o d s a r e d et e ct ed h S A R d a t a w hile

n o t i n t h e p a n c h r o n ati c d at a .

幽 由迫

Fig u r e 4 in di c at e s t h e l a n d c o v e r c h s siB c atio n wi th J E R S ･1 S A R a n d S P O l
l

-2 p a 血 o n ati c d at a

o v e r t h e a r e a sh o wn h Fig u r e l in f o u r c at e g o ri e s O f w o o d y sp a c e , d e n s e g r a s s ･1 犯d , sp a r s e g r a s s k ind

( h cllld in g s m al l g ulli e s o r l a nd d e g r a d ed a r e a c a u s ed by r a r e
■R o o d s) a n d b a r e l a nd . F oll o wi n g

pr o c ed u r e s a r e t ak e n t o m a k e t h e i m a g? o fl a n d c o v e r c h s si丘c ati o n .

(1) F o r s h p 坤i 喝 t h e t h r e sh old l e v el s ele cti o n , tr a n sfo r m th e J E R S -1 S A R an d S P O T - 2

p a n ch r o m ati c d at a s h o w n h Fig u r e 1 . h t o t e n le v els d at a wi t h O bt s u
'

s t h r e s b ld s ele cti o n

m e th o d s h c c th e m eth o d is a u t o m ati c a u y s el e ct ed th e m iniT n u m e r r o r th r e s h old h g le iV eb

[9] ,[1 0] .

( 2) S cl e c t h g t h e t w o t h r e sh old le v els ( F A N _

E a nd 12 m
_

L) fo r cla s s 晦i 喝 th e p a n ch r o m ati c d at a

i Elt O th r e e c at e g o ri e s a s b a r e h nd , g r a s s la n d a nd w o o d y sp a c e .

( 3) S ele c ti n g th e o n e t h r e sh old l e v el( S A R _

M ) fD r 占I as s坤血g .th e S A R d at a h t o t w o c at e g o ri e s a s
u n d u l ati ng a r e a (s u ch a s w o o d y sp a c e , 姐l o r m o u n t ai n) a n d 且at a r e a (s tl C h a s g r a s s l a nd o r b a r e

血 d) .

( 4) Fir stly , cl a s sify h g h t o fo tlr C a t e g o ri e s of w o o d y sp a c ち d e n s e g r a s s l an d , sp ar s e g r a s s l a n d a n d

b a r e h nd wi th t w o -di m e n si o n al m ulti -l e v el slic c 皿 e th o d (p a n a r eb ip c d cl a s si血 ati o n) w hile a littl e
o v e r h p pi n g a r e a c a n n o t b e cla s si5 ed . T h e cl a s si6 c ati o n a r e m 姐e a s f oll o w h g r olc s

1

.

F

F

ど

F

F

n l N ≦ 扮 しE & &

F A N ≦F A N
_

L & &

F A N L ≦F A N ≦F A N H & &

n l N > F A N H & &

E A N > F A N H & &

S A R > S A R M T H E N W O O D Y S P A C E

S A R ≦S A R M T H E N D E N S E G R A S S L A ND

S A R ≦S A R M T Ii E N S F A R S E G R A S S L A ND

S A R ≦S A R M T H E N B A R E L A N D

S A R > S A R
_

M T H E N E R R O R ( S P E C E I ･ E N O IS E)

(5) S e c o ndly , t h e cla s si 血a ti o n fo r th e o v c r h p p h g a r e a a r c m a d e wi th M a h al a n o bi s
'

s m b 血 止m

dist an c e l n e th o d .

F r o m Fig u r e 4 s o m e s m all g u ni e s a n d d e g r a d ed a r e a c a u s ed b y r a r e fl o od s a r c d e t e ct e d ･ F b rth e 皿 O r e

t h e n a r r o w w o o d y sp a c e h wi d ely b a r e l a n d a n d th e s p a r s e g r a s s la nd c a n b e r e c o g ni z e d w hil e n o t i n

t h e p a n ch r o 皿 atic d ata . n e s e f e a tu r e s a r e c o m fD rt ed in sit u s u r v ey an d a e ri al vid e o d at a ･

C O N C L U D I N G R E M A R K S

Fr o m th e a Jlal ys e s in this st u d y fo u o w h g c o n cl u si o n s w e r e o bt ai n e d ･ T h e high r e s ol u ti o n d at a s u ch a s

JE R S - 1 S A R ( 1 2 .5 m r e s o h ti o n) an d S P O T 1 2 p a n ch r o m atic ( 10 m r e s o h ti o n) d at a a r e v e ry u s e fu 1 fo r

th e d et an ed an al ys e s of g r o u n d s u r h c e c o nd iti o n ･ T h e l an d c o v e r cl a s si 血ati o n i m a g e w a s als o m ad e

wi th sy r Lth e si z ed t h o s e t w o d at a ･ T h e a c c u r a t e cl a s si丘c ati o n m e th o d wi th S A R d at a w ill b e c o n sid e r e d

a s fu t u r e w o rk s .
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1】K .T h chiy a , Y . O g u r o a n d M . Y am an a s hi, T h e S u 血 c e F e at u r e s of T hkl am ak a n D e s e rt , F h al

R e p o rt of J E R S
- 1 侶 R S - 1 S y st e m V e riB c ati o n P r o g r am , V ol ･1 , p p ･5 3 9
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h t e r n ati o n al T h d e a n d h d u str y) a nd N A S D A ( N a 出o n al S p a c c D c v cl o p m e E t A g e n cy of J ap a n)
(1 9 95) .

【2] K T h chiy a an d Y . O g tlr O , Thk 血1a k a n D e s e rt a s S e e n 丘o m S at elut e s
- A p pl 血tio n of R e m o t e

S e n 血 g
I

,
J o u r n al of A d d l a d S t u di e s

,
V ol .5

,
N o . 2

, p p . 1 4 5
- 1 5 4

,
T h e J ap a n 8 S e As s o ciati o n fo r

A d d b nd St u di e s ( 1 9 9 6)
*

･

【3] Y . O g u r o 孤d K T b chiy a , St u die s o n t h e V e g et ati o n a n d t h e b nd S u 血 c e C o n d iti o n h A ri d Z o n e

wi th J E R S ･ 1 S A R D at a , S A N E 95
･ 7 9( S p a c e , A e r o n a u ti c al a n d N a vi g atio n al El e ct r o ni c s) , p p 1 41 -

4 8 , I E I C E ( n e l n stit u t e of El e c tr o ni c s , I d o rm ati o n a n d C o Ⅱl 皿 I ni c atio n E n gi n e e r s) (1 9 95)
* *

･

【4] Y . O g u r o a n d 耳. T s u chiy a , An As s e s s m e nt o f V e g et atio n in A d d Z o n e u 血 g J E R S
- 1 S A R I 皿 ag e ,

P r o c . o f th e 2 0t h J a p a n e s e C o nf . 0 7 1 R e m o t e S e n s h g , p p .5 ･ 8 (1 9 96 a)
事 *

･

【5】Y . O g u r o a n d K T b chiy a , E x tr a cti o n of t h e D e s e rtiB e d A r e a s h O a s e s in T d kH m ak a n D e s e rt

th r o u gh t h e j h al ysis o f S P O T I m a g e D at a , J o u r n al of A d d L 皿d St u di e s , V ol 1 5 , N o ･ 2
, p p ･1 5 5 1

1 6 2
,
T h e J a p an e s e As s o ci ati o n fo r A d d h n d St u di e s (1 9 9 6 b)

* *
.

【6] N A S D A , R ef e r e n c e M 孤 u al of J E R S - 1 S A R 用 R S ･1 A M I I M A G E D at a F o r m at
,
V o L l , N A S D A

(1 9 9 2)
*

.

[7] M . S 血 1a d a , U s e r
'

s G uid e t o N A S D A
'

s S A R p r od u ct s , H E 9 30 1 4 , p p ･1 ト1 3
,
N A S D A (1 9 93) ･

【8] R E S T E C , R e 血r e n c e M a n tl al o f S P O T d at a C C r F o r m at , V ol .9 4 -J , R E S T E C ( R e m ot e S e n s ･

T e ch . C e n t e r o f J ap an ) ( 1 9 86)
I
.

【9] N . O ts u
,
An An t o 皿 atic T h r e sh old S ele cti o n M e th o d B a s ed o n D is cd mi n at e an d Le a st S q u a r e s

C rit e ri a
,
I E C E T 一a n s . of J 6 3 - D

,
N o .4

,
3 4 9 - 35 6 正 C E( T h e h stit ut c o f Ele ct r o d c s an d

C o m m mi c ati o n E n g h e e r s) ( 1 98 0)
事 *

･

【1 0]J . E ittl 8 r 孤 d ∫.n u n g w o r th , M in in 1 um E r r o r T h r e sl1 01 血 g , P att e r n R e c o 野1i土io n , V ol ･1 9 , N o ･ 1
,

p p ･ 41 - 4 7 , P att c m R e c ( 唱niti o n S o ci et y ( 1 9 8 6) .

*
o ri g h al t e x t h J ap a n e s e

､
･

* * O r短軸al t e x t h J ap a n e s e wi th s tL m m a r y , t able a n d 6 g tlr e C a p ti o n s i n E n gl ish .
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Fig ･ 1 ･ S at ellite i m ag e s o f ( a) J E R S l l S A R ( An g ll St . 2 0 1 99 2) a nd O )) S P O T
1 2 p a n ch r o m ati c

(J uly 2 2 1 9 9 2) I T h e c e n t e r at 2 3 .3 4 N /1 3 3 . 35 B h c c 血 al A u st r au a .
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Fig . 3 . h d ic at e s t h e N o r m ali z ed R a d a r C r o s s S e cti o n of J E R S l l S A R o b s c r v ati o n an d r a di aJI C e

o b s er v a ti o n O f S P O T - 2 p a n c h o 皿 ati c fo r a l h c d at a ･
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Fig ･ 4 ･ b nd c o v e r cl a s si 触 ti o n o v e r t h e a r e a sh o wn in Fig u r e l in f o u r c at e g o ri e s of w o o d y

sp a c e , d e n s e g r a s s l an d , s p a r s e g r a s s l an d a nd b a r e la n d . T h e c o l o r s ch e m e s; (1) Bla c k : w o o d y ･ ( 2)

D ar k g r a y = d e n s e g r a s s l an d , (3) B ri gh t g r a y : sp a r s e g r a s s l a n d (i n cl ud h g s m au g ulli e s o r
la nd

d e g r a d ed a r e a c a u s ed by r a r e fl o o d s) an d (4) W hit e : b a r e l an d ･
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